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Why we need to adapt in new ways to 
new challenges faster than ever before

Rockstrom et al. 2009 Nature 461 
September, 2009.
http://tinyurl.com/planetboundaries.



And why it is hard to move forward…

I fear that scepticism of climate change by some pro-development 
councillors will place more and more properties and infrastructure in 
hazardous locations, or allow acceptance of building designs that will be 
unsustainable as temperatures rise and water supplies dwindle. 

Prof. Bruce Thom, Member, Wentworth Group of Concerned Scientists, 2007 



There is hope
http://www.climatechange.alaska.gov/docs/Hartig_COP-15_11Dec09.pdf



http://www.planning.nsw.gov.au/

The longer we delay, the more we pay

But are we adapting quickly enough?



Overview 
An Adaptation Learning Journey – then and now

 Growing up on an island

 Working (and living) on the coast

 Working in developing countries where healthy 
people depend on healthy ecosystems

 Coping with global change – strategies to promote 
resilience and adaptation in Indonesia and the Pacific

 Emerging principles and knowledge networks

 Three key recommendations



Initial Exposure 1: Devonport City

Late 1980s – refused 
coastal subdivision 
permit on basis of 
anticipated sea level rise!



Cradle Coast NRM Climate Strategy
http://www.nrmtas.org/library/cradle/documents/ClimateChangeandGreenhouseEffect.pdf



Tasmania CC Initiatives by Local Government 2008
http://www.lgat.tas.gov.au/webdata/resources/files/LG_CC_Initiatives_Survey_Oct_2008.pdf



Initial Exposure 2: Coastal Systems
Mangrove Valuation Adaptation Space?



Inputs to Coastal Policy

NSW Coastal Policy 1997

 Investigations and 
monitoring of climate change 
for coastal areas will continue 
and sea level rise scenarios 
will be incorporated into 
management plans and other 
mechanisms, where 
appropriate.



SLR – where are we starting from?
http://www.planning.nsw.gov.au/plansforaction/pdf/terrainmapping_central_hunter_coasts_report.pdf



Coastal Planning Implications of SLR
http://www.planning.nsw.gov.au/PlansforAction/Coastalprotection/ClimateChangeMappingProject/

LiDAR (Light Detection and Ranging) aerial survey 2008
• 0.15m vertical accuracy, 0.6m horizontal accuracy, data collected +/- 2 
hours of low tide
• Survey cost = $250,000; data publicly available



Initial Exposure 3: Indonesian Islands
Coastal Ecosystems Economic Adaptation



Promoting Resilience
Improving Governance Engaging Stakeholders

http://www.crc.uri.edu/download/2000_Dahuri_CP_Integrated_Coastal_Marine.pdf



Ocean Values

Source: R. Costanza et al., “The 
Value of the World’s Ecosystem 
Services and Natural Capital,” 
Nature Vol. 387 (1997)



Recognizing Ecosystem Service Values

http://www.naturalcapitalproject.org/about.html



MIC Learning Network



Sustainability at Scale

http://micronesiachallenge.org/

Micronesia Challenge is a commitment by the 
Federated States of Micronesia, the Republic of 
the Marshall Islands, the Republic of Palau, 
Guam, and the Commonwealth of the Northern 
Marianas Islands .

The overall goal of the Challenge is to effectively 
conserve at least 30% of the near-shore marine 
resources and 20% of the terrestrial resources 
across Micronesia by 2020.



53% of world’s coral reefs

76% of world’s coral species

40% of world’s reef fish species

Coral Triangle



www.nature.org/mpapovertystudy



Coral Triangle Initiative: 2007-
http://www.uscti.org/

http://www.uscti.org/



Solomon Islands MPA Network Design



140 km

70 km

560 km

Kimbe Bay MPA Network - Marxan Analysis 

Green et al, 2009, Oryx



25

Coastal shelf (200m max), most >500m deep, narrow 

Drops off dramatically to deep ocean depths (>2000m) close to sh ore

Spectacular seascape



ZONE Preservation Marine 

Reserve

Buffer Research Habitat 

Protection

Conservation 

Zone

General Use

NO GO NO TAKE LIMITED 

TAKE 

Pelagics Only

NO TAKE 

(EXCEPT 

WITH 

PERMIT)

PROTECTION 

OF HABITAT 

SOME TAKE

PROTECTION 

OF KEY 

FEATURES 

SOME TAKE

TAKE

Poison Rope Fishing X X X X X X X

Spear Gun Fishing X X X X X X v

Net fishing X X X X X X v

Hook & Line Fishing X X X X v v v

Night Fishing Using 

torch/lamp

X X X X X X v

Harvesting of Sea 

Cucumber & Trochus

X X X X X(C) X v Species 

restriction

Harvesting of Wild 

Fowl Birds & Eggs

X X (A) X (A) X (A) - X v

Harvesting of Turtle 

and Eggs

X X (A) X (A) X (A) X X v species 

restriction

Tourism (Diving & 

Photography)

X X X X v Permit v Permit v Permit

Recreational Picnic & 

Snorkeling

X X X X v Permit v Permit v

Boating X v (B) v (B) v (B) v v v

Research (Diving 

Using Scuba)

X v Permit v Permit v Permit v Permit v Permit v Permit

Shipping X X X X X X X

Commercial Fishing 

(Trochus, Sea 

Cucumber)

X X X X X X X

Cutting of Shoreline 

Trees

X X X X X X X

(A) Harvesting of turtle eggs and megapode eggs is restricted to Banban Island (This should be further restricted to a contrained collection time)

A is problematic as it is supposed to be a "No Take" area??

(B) Permit required for boating with the exception of Bulubulu to Tamabolo and Tagi reef

(C) Hook and line fishing NOT permitted with the exception of Tivogo and Veavea Bay

Species restrictions - What species?? Can the communities identify these??

  Permitted  (v ) Not Permitted (X) Activities



0 10 205

Kilometers

Lolobau

Bia

Tarobi

Heusner

Cape Hoskins/Wulei

Bialla

52 Fathoms

Dagi

Cape
Tokoro

Garua/
Restorf

Namundo

Buludava

Kapiuru

Kimbe Island

Kaiamu/Sulu

How best can communities “conserve” these Areas of Interest?

Proposed Kimbe Resilient MPA Network



Leading to New Science Tools



… and Management Theory
 Salm et al 2009. Coral Reefs and 

Climate Change: Science and 
Management, Coastal and 
Estuarine Studies 61: 207-222.



… and adaptive management systems

www.miradi.org

www.conservation 
measures.org

https://miradi.org/


IUCN Resilience Series



Managing Mangroves for Resilience to 
Climate Change: 10 Strategies 

1) Apply risk-spreading strategies to address the uncertainties of climate change.

2) Identify and protect critical areas that are naturally positioned to survive climate 
change.

3) Manage human stresses on mangroves.

4) Establish greenbelts and buffer zones to allow for mangrove migration in response to 
sea-level rise, and to reduce impacts from adjacent land-use practices.

5) Restore degraded areas that have demonstrated resistance or resilience to climate 
change.

6) Understand and preserve connectivity between mangroves and sources of freshwater 
and sediment, and between mangroves and their associated habitats like coral reefs 
and seagrasses.

7) Establish baseline data and monitor the response of mangroves to climate change.

8) Implement adaptive strategies to compensate for changes in species ranges and 
environmental conditions.

9) Develop alternative livelihoods for mangrove dependent communities as a means to 
reduce mangrove destruction.

10) Build partnerships with a variety of stakeholders to generate the necessary finances 
and support to respond to the impacts of climate change.

http://data.iucn.org/dbtw-wpd/edocs/2006-041.pdf



Managing Seagrasses for Resilience
to Climate Change: 10 Strategies 

a) Improve management to reduce human impacts and to maintain seagrasses in 
as healthy a condition as possible and so better able to resist or recover from 
stresses, including climate change. There is no substitute for effective 
management and good water quality to enhance seagrass resilience.

b) Develop baseline maps of seagrass meadows to allow for monitoring of 
changes in distribution and abundance.

c) Implement monitoring programmes (e.g. SeagrassNet) that provide feedback 
on the results of coastal management. If management strategies are not 
meeting their objectives, they need to be adapted to achieve their goals.

d) Identify and fully protect seagrass communities that are at low risk of 
succumbing to climate change and anthropogenic impacts because these 
seagrass communities will serve as refugia to help seed the recovery of 
damaged areas.



Managing Mangroves for Resilience
to Climate Change: 10 Strategies 

e) Reduce the risk of any seagrass communities being lost as a consequence of 
climate change impacts by protecting multiple samples of the full range of 
seagrass communities and from a wide geographical range.

f) Identify patterns of connectivity between seagrass beds and adjacent habitats, 
e.g. mangroves and coral reefs, to improve the design of marine protected area 
networks and allow for ecological linkages and shifts in species distribution.

g) Restore critical seagrass areas that are positioned to survive climate change 
impacts by eliminating the causative agents of their decline.

h) Raise awareness of the value and threats to seagrasses, ensuring that coastal 
zone management or land use policies and plans address potential impacts to 
seagrasses and implement codes of conduct for fishing and boat anchoring to 
reduce disturbances.

http://data.iucn.org/dbtw-wpd/edocs/2008-024.pdf



Small Island Developing States + CC
http://www.un.org/esa/dsd/dsd_aofw_sids/sids_cc.shtml

 SIDS have characteristics which make them especially vulnerable to the effects of climate change. 
These characteristics include their limited size, geographical dislocation, proneness to natural 
hazards and external shocks, high exposure of population and infrastructure and limited adaptive 
capacity. 

 Both adaptation and mitigation measures are central to addressing the challenges posed by climate 
change in SIDS. Unfortunately, these measures are constrained by inadequate data, limited financial 
resources, and weak technical, human and institutional capacity. 

 The IPCC Fourth Assessment Report, WGII on small islands recognized that in most cases SIDS have 
low adaptive capacity, and adaptation costs are high relative to gross domestic product (GDP). The 
IPCC 4-AR placed a 'very high confidence' level on the probability of negative impacts imposed by 
climate change and sea-level rise on water resources, vital infrastructure, settlements and facilities 
that support the livelihood of island communities; a 'high confidence' level on the negative impacts 
climate change on biodiversity, tourism, agriculture, coral reefs, fisheries and other marine-based 
resources; and 'medium' confidence level on the negative impacts on human health. 

 The adverse effects of climate change and sea level rise represent some of the most immediate threats 
to the sustainable development of SIDS. For certain low lying states in particular, climate change 
is becoming an issue of survival. 



Small Island Developing States
http://unfccc.int/files/adaptation/adverse_effects_and_response_measures_art_48/application/pdf/

(a) Surviving Climate Change in Small Islands, 2005

This guidebook was prepared by the Tyndall Centre for Climate Change Research 

and Cayman Islands Department of Environment in collaboration with the United Kingdom

Department for International Development and the United Kingdom Foreign and

Commonwealth Office. The guide aims to inform government officers about climate

change and the risks associated with its impacts and to provide ‘ideas, tools and techniques’

to take action to prepare for climate change

www.tyndall.ac.UK/publications/surviving.pdf

(b) Climate Proofing: A Risk-based Approach to Adaptation, 2005

Part of the Pacific Studies Series of the Asian Development Bank (ADB), this report was

funded by the Canadian Cooperation Fund for Climate Change, administered by the ADB

and the case studies were prepared by consultants. The case studies were based in the

Federated States of Micronesia and the Cook Islands and aimed to highlight the range of

levels at which adaptation takes place (from project to development planning) importance of mainstreaming adaptation .

www.adb.org/Documents/Reports/Climate-Proofing/main-report.asp

(c) Climate variability and change and sea-level rise in the Pacific islands region, 2003

This is a resource book funded by the Global Environment Bureau of the Japan Ministry of

the Environment and published in collaboration with SPREP. Its target audience includes

policymakers and decision makers, educators and other stakeholders

www.sprep.org.ws/climate/doc/01index.htm

(d) Caribbean Risk Management Guidelines for Climate Change Adaptation Decision

Making, 2003

This book was produced by CARICOM as part of the Adapting to Climate Change in the

Caribbean (ACCC) Project. The guidelines provide a user-friendly framework for risk

management to assist the decision-making process when adapting to climate variability and

climate change.



Maldives and CC



Island Vulnerability 
http://www.islandvulnerability.org/index.html

 Island Vulnerability explores the 
challenges which isolated 
geographies face when dealing 
with risk and disasters by 
examining the processes which 
create, maintain, and could be 
used to reduce their 
vulnerability.

 Biodiversity Limits on Small Islands

 Disaster Ecology for Pacific Islands

 Environmental Diplomacy

 EPIC: Early Participatory Intervention for Catastrophe to Reduce 
Island Vulnerability

 Island Affairs

 Island Anthology

 Island Dispersiveness Index

 Island Evacuation

 Managing Vulnerabilities of Small Island Heritage

 Many Strong Voices

 Regional Co-ordination of Island Vulnerability Reduction

 Unique Island Livelihoods

 Vulnerability Reduction for Island Museums

 Vulnerability Reduction in Border Regions



Many Strong Voices: 
Linking Islands and Arctic

http://www.manystrongvoices.org/



Indigenous Knowledge
 We offer to share with humanity our Traditional 

Knowledge, innovations, and practices relevant to 
climate change, provided our fundamental rights 
as intergenerational guardians of this knowledge 
are fully recognized and respected. We reiterate 
the urgent need for collective action.

Agreed by consensus of the participants in the Indigenous 
Peoples’ Global Summit on Climate Change, Anchorage 
Alaska, April 24th 2009

http://www.indigenoussummit.com/servlet/content/home.html



Global Islands Partnership (GLISPA)
http://www.cbd.int/island/glispa.shtml

Aim is to reduce significantly the rate of island biodiversity loss by 
2010 and beyond as a contribution to poverty alleviation and the 
sustainable development of islands, particularly small island 
developing States. 

Program of Work organized under seven focal areas: 
1. Protect the components of biodiversity 
2. Promote sustainable use 
3. Address threats to biodiversity 
4. Maintain goods and services from biodiversity to support human 
well-being 
5. Protect traditional knowledge and practices 
6. Ensure the fair and equitable sharing of benefits arising out of the 
use of genetic resources 
7. Ensure provision of adequate resources 



Convention on Biodiversity
http://www.cbd.int/climate/

A recent study in the United States valued the 
risk-reduction benefit provided by wetlands 
at $60,000 per acre for a single storm event, 
not including the value of other services 
provided. 

Ahmed Djohghlaf,  CBD Secretary
World Wetlands Day
2 February 2010 



Foundation Principles and 
Strategies
Vulnerability Adaptation Response

 24. A key property of ecosystems 
that may be affected by climate 
change is the goods and services 
they provide.

 26. The impacts of climate change 
on biodiversity will change human 
disease vectors and exposure.

 29. Changes and shifts in the 
distribution of marine biodiversity 
resulting from climate change will 
have serious implications for 
fisheries.

 67. The most fundamental 
biodiversity conservation strategy 
will continue to be promoting the 
conservation of intact and 
functioning ecosystems wherever 
possible.

 70. In cases where there are existing 
barriers to migration, such as 
landscape fragmentation, or limits 
to dispersal capacity, assisted 
relocation, or migration, of species 
may be the only approach to ensure 
their persistence.









Lots of Emerging Adaptation Guidance



Global Guidelines that Merit            
Local Consideration – e.g. Migration

Improve the management of the environmental
migration processes that are already
happening.

Recognize that early action and planning
are urgently needed and that reactive
intervention is not sufficient.

Expand the understanding and recognition of
potential migration issues through better
analysis, better data and better predictions.

Create remedies for national and cross border
displacement and migration at both the
national and international level.

Incorporate human mobility – permanent and
temporary, internal and cross border – into
international and national climate change
adaptation plans.

Implement a risk management strategy to
protect citizens from climate change while
concurrently assessing whether mitigation
strategies should be abandoned in favor of
evacuations.



Inundated area: 630,490 km2

Population affected: 209,142,000
Inundated area: 347,680 km2

Population affected: 46,683,288

SLR predictions suggest need for 
adaptation at unprecedented scales….



Ocean Acidification



Ocean Acidification Adaptation, Research and 
Communication Workshop AMSS 18th January 2010*

 Ian M. Dutton, Alaska SeaLife 
Center and NPRB

 Jeremy Mathis, School of 
Fisheries and Ocean Sciences, 
UAF SFOS

 Nora Deans, NPRB + COSEE 
Alaska

 Marilyn Sigman, COSEE Alaska

 Molly McCammon, AOOS + 
COSEE Alaska

 Provide AMSS attendees with an 
overview of current knowledge 
of Ocean Acidification in the 
North Pacific

 Develop guidance for:
a. Researchers (and research 

funders) on OA research 
priorities in Alaska

b. Educators on OA 
communication best 
practices; and

c. Managers and communities 
on OA adaptation 
principles and practices to 
test and learn from

* Report in progress – to be posted on http://www.coseealaska.net/     



Ocean Acidification Adaptation, Research and 

Communication Workshop AMSS 18th January 2010*

How Might Fishers Adapt to increasing OA?
• Too early – we can’t advise them yet?

• Need more data

• Think carefully about investments in fisheries – gear, geographies and 
effort

• Educate – don’t panic!

• Keep talking with scientists

• Fishers should lobby for more political support for research

• More transparency in fisheries reporting

• Insist results from observing address OA

• Need to diversify economies more – more farming in AK?

• Help fishers to network/learn

* Report in progress – to be posted on http://www.coseealaska.net/     



Fishing-Climate Synergy

Ling et al 2010 - PNAS



AK CC Strategy Process
Climate change presents both 

potential impacts and 
opportunities for Alaskans 
and the Alaska economy…

…an adaptation strategy must 
recognize both the need for 
immediate action to address 
observed effects of climate 
change (in some cases) as well as 
the importance of developing a 
foundation of data, policies, and 
knowledge about adaptation 
strategies that will enable 
successful adaptation over the 
long term.

http://www.climatechange.alaska.gov/



So What is ASLC Doing?
www.alaskasealife.org



Promoting Public Understanding
 Engaging our members, staff and partners 

in regular dialogues (e.g. 
http://sealifeceo.blogspot.com/)

 Expanding our CC exhibits and interpretive 
programs to promote understanding and 
action (e.g. by tourism industry)

 Working with Alaskan NGOs, ACCAP, 
coastal communities, etc. to share 
knowledge and innovations 

 Developing an implementing a CC K-12 CC 
curriculum (in partnership with COSEE, 
etc.)

 Expanding distance education offerings 
within Alaska and to lower 48 and globally

 Sharing knowledge with other aquaria ( see 
http://www.aquariumsandclimate.com/) 
and Coastal America partnership 
(www.coastalamerica.org) 



Building a Cohesive CC             
Research Agenda

Invasive Species Monitoring Expanding our disciplinary coverage 
– new strategic plan in process

 Expanded links with climate 
researchers in UAF/other 
institutions and broader Science 
Advisory Committee

 Tightening our ongoing research 
links with CC monitoring and 
adaptation (e.g. glacier retreat 
impacts on harbor seals)

 Expanding our research repertoire 
(e.g. invasive species, ocean 
acidification food chain impacts, ice 
dependent species adaptation, etc.)

 Improving our research 
dissemination to promote public 
understanding and improve 
knowledge about adaptation 
options



Harbornet: Observing System
First Installation Seward
http://akHarborObs.net/Seward/

New partnership with              
UAA and AOOS



Walking the Talk – Seek to Demonstrate 
Sustainability in Everything we do



Summing Up – 3 key adaptation 
strategies for AK
 Building Understanding – promoting climate change literacy is  

critical need and must occur at every level and in every sector of 
Alaskan society – we have an obligation to future generations to 
facilitate the necessary understanding that must underpin sensible risk 
taking and proactive adaptation.

 Communities of Practice (learning networks)– a workable tool for 
sharing knowledge at community scale – internally and externally, 
vertically and laterally (see MIC example and AK Adaptation Strategy 
ct1 – AK Climate Change Knowledge Network) 

 Smarter Growth – we must think long term (100 year+) and develop 
vision and mechanisms for adaptive development* in Alaska – Alaska 
needs a long term plan with built in adaptation strategies – Marine 
Spatial Planning offers  new opportunities



ian_d@alaskasealife.org

http://sealifeceo.blogspot.com/

T h a n k   Y o u





Key Definitions

Adaptation: Adjustment in natural or human systems in response to 
actual or expected climatic changes or their impacts, so as to reduce 
harm or exploit beneficial opportunities. (IUCN)

Vulnerability: indicates the potential for damage or harm to occur, yet 
vulnerability is not only about the present state, but also about what we 
have done to ourselves and to others over the long-term, why and how we 
have done that in order to reach the present state, and how we may change 
the present state to improve in the future. (Island Vulnerability)



Valuing Impacts of CC








